The intrinsic organization of the nucleus lentiformis mesencephali magnocellularis: a light- and electron-microscopic examination.
The nucleus lentiformis mesencephali magnocellularis (nLMmc) is an essential part of the accessory optic nuclei and is responsible for stabilization of the horizontal eye movement. The morphology of this nucleus and its intrinsic structural connectivity were studied with Golgi, biotinylated dextran amine anterograde immunotracer and GABA immunostaining methods by light and electron microscopy. In the Golgi preparations neurons of large, medium-large, medium and small sizes were distinguished. The small neurons are GABA-immunopositive local circuit neurons, the others are proposed to be partly projection, partly local circuit neurons. The large and medium-large projection neurons are located in a tight topographical relationship observed in the Golgi preparations. The dendrites of the large and medium-large cells are also observed to be in close proximity with each other, and also with retinal fibre terminals. The morphological arrangement suggests that the retinal fibres make synaptic contacts with dendrites from both types of cell, and this is confirmed by the examination of retinal fibre terminals using electron microscopy. The optic fibre terminals establish synaptic contacts with small dendritic branches, dendritic processes and dendritic spines of large and medium-large neurons in the nLMmc. This arrangement allows the two types of nLMmc neuron access to very similar, if not identical, inputs, which may facilitate some of the different aspects of visual processing. Optic transmission by these cells may be modulated by the GABA-immunopositive terminals from various local circuit neurons, and very probably from GABAergic myelinated fibres as well, which may originate from the contralateral nLMmc and/or the visual Wulst.